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CONFIDENTIAL , ”

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON 25, D.C.
23 February 1956

MEMORANDUM TO THE CHAIRMAN, AD HOC SUB-COMMITTEE ON INFORMATION PROCESSING

SUBJECT: (U) Use of Geographiec Grid Coding in Machine Data Handling
Systems

1. 1In the coding of information for retrieval from the Minicard
Intelligence Data Handling System, a requirement exists for the addition
of a eystem of geographic grid coding to permit the mechanical recovery
of information required according to specific geographic location. Such
a grid code would be used in addition to and not in lieu of the area
portion of the CIA Intelligence Subjeet Code (ISC), whieh has already
been adopted by most IAC agencies and which would g8till serve as the
prineiple spproach to area recovery. Through the addition of a
geographle grid code, searches for information could be made by sub ject
to geo-political area as now provided by the present ISC area code or
to highly specific geographic location independent of political boundries.
Through the use of grid code %otal gubject searches could be made on
specific geo-political areas or gpecific grid squares. Such a capability
would be an invaluable aid to the retrieval of information for the
production and use of cartographic, aerial target and photo reconnaisg-
sance intelligence.

. 2. The application of asuch a grid code would be simple in operation.
During the coding analysis operation, whenever geographic coordinates
(1atitudes and longitudes) are Pound in an intelligence document these
would be converted to geographic grid code by use of a gimple slide rule
converter. Coding analysts could be trained in its use in about 30
minutes. The grid code thus derived would define a rectangle on the
earth's surface in which the latitude and longitude coordinates would
fall. A search on a glven grid square would retrieve all data which had
been specifically identified as falling within the area included in the
grid square.

3. It is anticipated that grid codes would be applied only to
information to which the reporting source has assigned latitude and
longitude coordinates. fTo attempt to derive geographic coordinates
from place names at the time of coding would, it is felt, lead to
bosslble falee locations in some' instances.due to inadequete identifica-
tion, differences in spelling and duplication ‘'of place names. Geographic
coordinates should be provided instead by the writer of the report.

’
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
70 INTELLIGENCE REFERENCE CODING
The World GEOgraphic REFerence Systenm (GEOREF) 1g an area reference
device which embodies a number of unique advantages for the geogrephle
clagsification of intelligence data.
‘Based upon & graticule of meridiang of longi’cgfig_gna parallelé of

jatitude, with a point of origin at the South pole and the 180th meridiam,

GEOREF divides the entire eerth's gurface into 288 fifteen degree quadrangles.

These fifteen degree quadrangles are designated by two letiers. The first
letter of the designation, "A" through "z" (omitting ng" and "O") reflecte
distance (in fifteen degree jnerements) to the "Rright" (or East) from the
point of origin. similarly the gecond letter degignator, wa" through "M'
(omitting wg") indicates distance nyp" (or North) from the origin. Thus,
Washington, D.C. with approximate geographic coordinates of 38° N. end

TT° w. (of creenwich) would £all within the ngJ" fifteenth degree GEOREF

quadr angle.

Each of the 288 fifteen degree quandrangles thus formed and designated

area, in turn, gubdivided into 225 one degree quadrangles. With the south-
west corner each fifteen degree quadrangle cor_m‘c.ituting an origin, the

one degree gquadrangles are designated by two additional letters. The
pirst letter, "A" through "Q" (lese ng" and "O") reflects the distance

(in one degree incréments) to the "Right” (Eest) from the point of origin.
The second such letter, wpn through "Q" (less win gnd "0") indicates
distance "Up" (vorth) from the origin. Washington (38° N. & TT° W.) may

now -be described as GINJ . .

A
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By syetématic assignment of four literal descriptors, the specific
and unique identity of the (6l4,800) GEOREF one degree quadrangles covering
the earth's surface ié thus established. By the addition of numerical
characters representing the 60 minutes contained in each degree and their
decimal fractional parts it is readily poseible to continue the systematic
vesubdivision as far as desired. Thus, (ficticiously) a quadrangle
containing only the Washington Monument might become GJNJ 52645371 (or a
quedrangle 1/100th of one minute, 1/100th of a nautical mile or approximately
60 £t. 7 in. on each side).

However, ACIC experience in the geographic area retrieval of intelli-
gence data has projected the desireability éf a recovery capability down |
to the ten minute quadrangle. In the case of Washington (6INT), by adding
two digits, the ten minute quadrangle into which most of the District of
Colombia and Arlington County falls, is established - GJNJ 55. The first
digit represents the distance, in ten minute increments, from the southwest
of GJNJ in the "Right" (East) direction while the second number reflects
the "Up" (North) distance. The ten minute GEOREF description of Seoul
becomes SJGH 53. rhrough the use of six descriptors, GEOREF has the
éapability of epecifically identifying any one of the 2,332,800 ten Minute
quadrangles involved in world coverage.

Several characteristice of GEOREF as it applies to intelligence data
retrieval, should be noted. No ambiquity exists within the system. The
designators established for any GEOREF quadrangle, however, large or small,
apply to that quadrangle only. Such is not the case with geographic

coordinates, since direction descriptors are required to avoid a fouruwéy

s 1
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ambiquity if only the numerical values are given_:" From the GEOREF world

a gubdivision down to the smallest quadrangle, GEOI;EF follows the "Read-
Right-Up" pattern which characterizes military grid systems. With GEOREF
designators, the limits of the area referenced are explicit in the
expreesion - WJ limits the reference to a 15° quadrangle, GJNJ designates
a 19 quadrangle while GJNJ 55 delimits a 10 minute quadrangle., With
GEOREF's "box-within-box" concept of successive subdivision, the retrieval
of information on areas of varying gize is simplified. Use in conjunction
with officially accepted coordinates published in NIS Gazetteers, the GECREF
lOl?‘-.:lninute quadrangle recovery imparts the ability to effect "urban area"
retrieval in most casee - without having to "sort on" the town name.

Since GEOREF designators are determined as linear functions of the
latitude and longitude parameters, it has been feasible to develop¢ at
least two relatively simple conversion devices. Both of these converters
may be operated by unskilled personnel after only a few minutes training.

One line of Minicard code wiil accomodate the eix descriptors required
for GEOREF 10-minute coding, which is consldered 'adequate for most intelli-

gence reference purposes.

NOTE:

Designators Quadrangle Nautical Miles Statute Miles .Le_g_‘g
GJ 15 degree 900 103644

GJINT 1 degree . 60 69.096

GINJ 55 10 minute 6 6.9096 36,481
GINT 5253 1 minute 1 1.1516 6080.2

et ]

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

_—e &~ and

wdh




/ | A

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

NOTE: (Cont'd) | :

ot
Deaigna"tors Quadrangle Nautical Miles Statute MMS Fee
608.02
GINT 526537 1/10 minute 1/10 o
& .802
GINT 52645371  1/100 minute 1/1005% - é
GJINS 5264353716 1/1000 minute 1/1000 .
A |

Dt ! q
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- DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
T0 INTELLIGENCE REFERENCE CODING
(Practice Problems)

1. Gciven: Geographic coordinates 32°00'S - 72000' E.

2. To convert to GEOREF deslgnators:

-1

b.

Set pointer arrow on dot to right of T72°.

Read 15° and 1° designators from windows labelled "East
longitude" (1.e., "S" and "N").

Note designators on scratch pad, leawing epace between the
two S” N.

Set pointer arrow on dot to right of 31°. The given
longitude of 32%0's, is considered as 31°60'S, in accordance

with the note in lower right corner of the convertér.
Read 15° and 1° geesignatore from windows labelled "South
latitude (L.e., "D" and "P"). )
Combine the values obtained in e (above) with those in ¢
(above) to form the alpbabetiéal portion of the GEOREF
reading, "SDNP".

" Apply the 00' of Eagt longitude directly without conversion.
Convert the 60' of South latitude on the minute conversion

gcale, obtaining the value "O0" (GEOREF minutes).

3. The complete GEOREF reading is SDNPOOGO.

. EJLLE o2
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v.
1. Given: Geographic coordinates, 28%53'y - 113°36'w.

2.

30

To convert to GEOREF designators:

8.

b.

h.

Set pointer arrow on dot to right of 113°.
Read 15° and 1° designators from "windows" labelled "West

Longitude" (i.e., "E" and "G").

Note designators on scratch pad leaving space between the two:

E G.

Set pointer arrow on dot to right of 28°.

Read 15° and 1° designators from windows labelled "North
latitude" (i.e., "H" and "P").

Combine {:he values obtained in e (above) with those in ¢
(above) to form the alphabetical portion of the GEOREF
reading: "EHGP" .

Convert the 36' of West longltude on the minute conversion
scale, obtained the value "24" (GEOREF minutes).

Apply the O7' of North latitude directly, without conversion

The complete GECREF reading is EHGP24OT

1
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MARK II
.. Given: Geographic coordinates 50928ty . 03°5LE.
2. To convert to GEOREF designatore:

a. Set pointer arrow on dot to riéht of 8°,

b. Read 15° and 1° designators through windows labelled "East
Longitude" (i.e., "N" and "J").

c. ﬁote designators on scratch pad, leaving space between the
two: N J. )

d. Set pointer arrow on dot to right 50°.

e. Read 15°% and 1° designators through windows labelled "North
Latitude" (i.e., "K" and "F").

f. Combine the values obtained in e (above) with those in ¢
(above) to form the alphabetical portion of the GEOREF
reading NKJF.

g. Add minute values directly (no conversions required) in proper
sequence, longitude first, to obtain the complete GEOREF
expression.

3. The complete GEOREF reading is NKJF5L28.

A ol
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED

TO INTELLIGENCE REFERENCE CODING
(Practice problems)

1. Given: Geographic Coordinates: 77%2'y - 380531y,

2.
2.

(zero Milestone, Washington, D.C.)

To convert to GEOREF designators:

a,

b.

Set hairline of rider at “77" on scale B-1.

Adjust sliding scales until "38", on scale C-1 is in
coincide with the hairline.

Read downward under hairline on all four scales

(B-1, ¢-1, B-2, c-2) for the alphabetical GEOREF
designators "GJNJ".

Convert the 02' in West longitude reading on scale "E",
obtaining "58" as the GEOREF minute value. |
Apply the North letitude minute value "53" directly.
Adding the numerical minute values to the alphabetical

designators, the complete GEOREF reading is GJNJ 5853.

At o2 .
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MARK III

1. Given: Geographic Coordinates T2°28'E - 4BOL3'N.

2. To convert to GEOREF designators:

a.

b.

Set hairline at "72" on scale A-l.

Adjust eliding ecales until "L8" on scale C-1 1s in
coincidence with hairline.

Read downward under hairline on all four scales (A-1,
¢-1, A-2 and C-2) for the alphabetical GEOREF .
designators "SKND".

Add the minute values directly, longitude first, and

determine the complete reading to be' SKND 2834".

Al 2

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

o

-




Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

MARK III

1. Given: Geographic Coordinates: 52°%48'vy, - 03%255.

2. To convert to GEOREF designatora:

b.

Set hairline at "52" on scale B-1l.

Adjust sliding scalea until "3" on scale D-1 is under

. hairline

Read downward under hairline (B-1, D-1, B-2, and D-2)
to obtain GEOREF deeignators in proper sequence. |
Convert 48 minutes, and 25 minutes on scale "E" to
obtain 12‘*ahd 35 GEOREF minutes, reepectively.

Adding these numerical values to the alphabetical

reference, the complete GEOREF reading 1s determined
to be JFEM 1235.

wheet o2
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
TO INTELLIGENCE REFERENCE CODING

The World GEOgraphic REFerence System (GEOREF) 1ie en area reference

device which embodies a number of unigue advantages for the geographic

15N

clagsification of 1nte11igence data.

Based upon a graticule of meridians of longitude and parallels of
latitude, with a point of origin at the South Pole and the 180th meridianm,
GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles.
These fifteen degree quadrangles are designated by two lettere. The first
letter of the designation, "A" through "Z" (omitting "I" and "0") reflects ]
distance (in fifteen degree {ncrements) to the "Right" (or East) from the
point of origin. similarly the second letter designator, "a" through "M"
(omitting "I") indicates distance "Up" (or North) from thevorigin. Thusg,
Washington, D.C with approximate geographic coo;dinates of 38° N. and
T7° W. (of Greenwich) would fall within the "GJ" fifteenth degree GEOREF '
quadrangle.

Each of the 288 fifteen degree quendrangles thus formed and designated
area, in turn, gubdivided into 225 one degree quadrangles. Wwith the south-
west corner each fifteen degree quadrangle constituting an origin, the
one degree quadrangles are designated by two additional letters. The
Pirst letter, "A" through "Q" (lese "I" and "O") reflects the dlstance : (
(in one degree increments) to the "Right" (East) from the polnt of origin.
The second such letter, "A" through "Q" (less "I" and "0") indicates
distance "Up" (North) from the origin. Washington (38° N. & T7° W.) may

now be described as GJINJ. .

1
\//444/6 /
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By systematic assignment of four 1itersl descriptors, the specific
and unique identity of the (64,800) GEOREF one degree quadrangles covering
the earth's surface is thus established. By the addition of numerical

characters representing the 60 minutes contained in each degree and thelr

oA

decimal fractional parts it is readily posaible to continue the systematic
resubdivision as far as desired. Thus, (ficticioualy) a qusdrangle
containing only the Eaghington Monument might become GJNJ 52645371 (oxr a
quadrangle 1/100th of one minute, 1/}.001;11 of a nautical mile or approximately
60 ft. 7 in. on each side). .

However, ACIC experience in the geographic area retrieval of intelll-
gence data has projected the desireability of a recovery capability down |
to the ten minute quadrangle. In the case of Washington (GJNJ), by adding
two diglts, the ten minute quedrangle into vhich most of the District of
Colombia and Arlington County falls, is established - GJNJ 55. The first
digit represents the distance, in ten minuta inecrements, from the southwest
of GJNJ in .the “Right" (East) direction while the second number reflects
the "Up" (North) distance. The ten minute GEOREF description of Seoul
becomes SJGH 53. Through the use of six descriptors, GEOREF has the -
capabiiity of specifically identifying any one of the 2,332,800 ten Minute
quadrangles involved in world-coverage.

Severgl‘characterietics of GEOREF as it appliee to intelligence data
retrieval, should be noted. No ambiquity exists within the system. The
designators established for any GEOREF quadrangle, however, large or small,
apply to ﬁmt quadrangle only. Such is not the case with geographic

coordinates, since direction descriptore are required to avoid a four-way

el ! o
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ambiquity if ‘only the numerical valuee are given. From the GEOREF world

a2 subdivision down to the smallest quadrangle, GEOREF follows the "Read-
Right-Up" pattern which characterizes military grid systems. With GEOREF
designators, the limits of the area referenced are explicit in the
expregaion - ‘WJ limite the reference to a 15° quadrangle, GJNJ designates
a 1° quadrangle while GJNJ 55 delimits a 10 minute quadrasngle. With
GEOREF's "box-within-box" concept of successive subdivision, the retrieval
of information on areas of varying size is simplified. Use in conjunction
with officilally accepted coordinates published in NIS Gazetteers , the GEOREF
10§.I§ninute quadranglé recovery imparts the ability to effect "urban area"
retrieval in most cages ~ without having to "sort on" the town name.

Since GECREF designators are determined as linear functions of the
latitude and longitude parameters, it hds been feasible to develope at
least two relatively simple conversion devices. Both of these converters
may be operated by unskilled personnel after only a few minutes training.

One line of Minicard code will accomodate the eix descriptors required
for GEOREF 10-minute coding, which is considered adequate for most intelli-

gence reference purposes.

NOTE:

Designators Quadrangle Nautical Miles Statute Miles Feet
GJ 15 degree 900 1036.44

GINJ 1 degree 60 69.096

GINJ 55 10 minute | 6 6.9096 36,481
GJINJ 5253 1 minute 1 1.1516 6080.2

JM/
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NOTE: (Cont'd)
Designators Quadrangle Nautical Miles Statute Miles Feet:
GINT 526537 1/10 minute 1/10 ' 608.02
GJINT 52645371  1/100 minute 1/1008 : 60.802
" GJNJ 5264353716 1/1000 minute 1/1000 6.0802

W
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
TO INTELLIGENCE REFERENCE CODING
(Practice Problems)

Given: Geographic coordinates 32000's - T2000' E.

To

a.

bl

g

ha

convert to GEOREF designators:

Set pointer arrow on dot to right of T72°.

Read 15° and 1° designators from windows labelled "Eest
longitude" (i.e., "8" and "“N).

Note designatore on scratch pad, leaving epace between the
two S K.

Set pointer arrow on dot to right of 31°, The given
longitude of 32°00's, is considered as 31°60'S, in accordance
with the note in lower right corner of the convertér.

Read 15° and 1° gesignators from windows labelled "South
latitude (i.e., "D" and "p).

Combine the valuee obtained in e (above) with those in ¢
(above) to form the alphabetical portion of the GEOREF
reading, "SDNP".

Apply the 00' of East longitude directly without conversion.
Convert the 60' of South latitude on the minute conversion

gcale, obtaining the value "00" (GEOREF minutee).

The complete GEOREF resding is SDNPOOOO.

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

-

.

~ - aa



MARK II

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

1. Given: Geographic coordinates, 28°53'N - 113036'w.

2. To convert to GECOREF designators:

b.

h.

Set pointer arrow on dot to right of 113°,

Read 15° and 1° designators from "windows" labelled "West
Longitude” (i.e., “g" and "G").

Note designators on scratch pad leaving space between the two:
E G»

Set pointer arrow on dot to right of 28°.

Read 15° and 1° designators from windows labelled "North
latitude” (i.e., "H" and "P").

Combine the values obtained in e (above) with those in ¢
(above) to form the alphabetical portion of the GECREF
reading: "EHGP".

Convert the 36  of West longitude on the minute converslon
scale, obtained the value "2h" (GEOREF minutee).

Apply the O7' of North latitude directly, without conversion

3. The complete GECREF reading is EHGP24OT
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MARK II
1. Given: Geographic coordinates 509281y - 0395LE.
2. To convert to GEOREF designators:
a. Set pointer arrow on dot to right of 8%.
b. Read 15° and 1° designators through windows labelled "East
Longitude" (i.e., "N" and "J).

c. Note designators on serateh pad, leaving space between the

-

two: N J.

d. Set pointer arrow on dot to right 50°.

e. Reed 15° and 1° designatore through windows labelled "North
Latitude" (i.e., "K" and "F).

£. Combine the values obtained in e (sbove) with those in ¢

4 (above) to form the alphabetical portion of the GEOREF

reading NKJF.

g. Add minute valuee directly (no conversions required) in proper

sequence, longitude first, to obtain the complete GEOREF

expression.

3, e complete GEOREF reading is NKJF5u428.

2 :é'og
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED -
’ TO INTELLIGENCE REFERENCE CODING
(Practice Problems)
III
1. Given: Geographic Coordinates: T7%2'W - 38953y,
(zero Milestone, Washington, D.C.)
S: To convert to GEOREF designators:;
8. Set halrline of rider at "TT" on scale B-l,
b. Adjust eliding scales until "38", on scale Cc-1 is in
coincide with the hairline, T
¢. Read downward under hairlinpe on all four scales
(B-1, c-1, B-2, C-2) for the alphabetical GEOREF
designators "GJnJ".
“d. Convert the 02' in West iongitude reading on scale "B",
Obtaining "58" as the GEOREF minute value.
e Apply the North latitude minute value "53" directly.
- f. Adding the bumerical minute values to the alphabetical

designators, the complete GEOREF reading is GJNJ 5853.

ek o2 |
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MARK III ’
1. Given: Geographic Coordinates T2°28'g - 48°43'N.
2. To convert to GEOREF designators:

a. Set hairline at "72" on scale A-l.

AN

b. Adjust 8liding scales until "43" on scale C-1 is in
coincidence with hairline.

¢. Read downward under hairline on all four scales (A-1,
Cc-1, A-2 end C-2) for the alphabetical GEQREF
designstors "SKND".

d. Add the minute values directly, longitude first, and

determine the complete reading to be'SKND 2834". b

Y

Al ol . q

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9




TSR,

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9

MARK IIZ
1. Given: Geographic Coordinates: 520481y, - 03°258.
2. To convert to GEOREF designators:
a. Set hairline at ngo" on scale B-1l.
b. Adjust eliding gcales until "3" on gcale D-1 is under
hairline
c. Read downward under nairline (-1, D-1, B-2, and D-2)
+to obtain GEOREF designators in proper sequence.
a. Convert 48 minutes, and 25 minutes on scale "E" to
obtain 12 and 35 GEOREF minutes, respectively.
e. Adding these aumerical valueg to the’ alphabetical
reference, the complete GEOREF reading ie determined

to be JFEM 1235.
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DA TR

i i AN =

DEPARTMENT OF THE AIR FORCE v}\
STATES AR FORCE /

HEADQUARTERS UNITED
WASHINGTON 25. D. C.
23 februory 1956

AD WOC SUR~COIRITTITE O THFORMATION PROCESS THG

op: (U) use of Georraphlc Grid coding in Machine pata Handling

Sratems

1. In tho codin® of informntion for retrieval from +he Miniesnrd
Intallizence Data Handling Systom. a requiremznt oxistn Tor the pddition
of a rystem of roorranhie grid eoding o pernit the machanical recovery

r ipTormetion requiraed according to gpncilic reosraphle locabion. Such

o1
d oe vard in addition to and not in lieu of the orea

a rrid code voul
portilen of the CTA Inteclliponec qubject Code (156), which hac already

dopt2d by ront TAQ amancies and which would still sorve az the
- inainla aporonch to 2Ted rocovary. Tarouth the addltion of a
mpeeariie rrid cede, agcnichaes for jnformation could be made by subject
nolitinasl araa A neld provided by the preoent ISC aread code or
Tie rcaomraphic lecation indepandont of political boundries.-

1OV erid cocde otal oubject szarch2n ecould be made on
anifin monepolitical aren? or cpeeific grid squarces. such a capability
would be @ savalundle aid o tro rotrieval of information for the

3 srtorraphice, serial target and photo reconnals-

O

preduction and ure of ¢
ca intellicone. .

crplication of gueh a crid cede wonld be simple in or~ration.
»atlon, Uherever georraphic coordinoing
#yund in an intelliccnce doecunant theee
shile rrid cede by use of a simple slide Tule
nould be trainzd in jtg uae in about 30

mode thuz derived vould define a rectantlz on the

tha latitvude and longiinde coordinates would

14 retricve all deta which had
thin the area includcd in the

-

codinT analys iz

and loncitnden)

3. It id anticizated that ;id codes would pe anplied only to
tha reporting sowree 3 arsicnzd latitude and

jnformation 0 vhich to=
lonzitede ccordinatsa. TO attennt o deriva gennreohic coordinaters
Prom place nansd at the tirze of ccding would, it is Telt, lead to

1re locations in gome jnatanecs due to inadeqrete identiftion-

e

posziole fa
tian, differences in gozlling and duplication of plane nAT=S. Gnocraphic

cocrdinates should be provided inetesad by the wxiter of the report.
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1m0 Tov Ad-lion Snh-rona, ~ubi: (U) Tize of nrocrevhic Grid Coding in
prehing pata Fardling Syeben” (cont)

L. fiem Ady Toree hon made o proaliminery ctudy of exictine grid
codive pyatony and hag detormined that the Geo-Ref grid sygten
deseribed in +the attnohed papers would lend iteelf to cormnmity wide
recinroenl eoding.

(TN

5. Preliminory coordination concerning itz posrible adoption has
heen made betwaen AFOTHN, ACIC, A and the Nnval Wrarographie office.
No diesmnt was indicated at that time. Tt ehonld be roted that
apnroximntely 75% of all Air TForce publisbed chert coverage nov bears
GeoRef pgrids.

6. A briefine on details of the GeoRef System will be erransed at
the Committee's convenience.

7. Tt is not the intent of this proposel to in any way abridge
gtanding joint arrecmeonts on usge of grid codes for operational purposes. \
This proposal im concerned only with the mechanical retrieval of
information for intelligence purposes.

8. Tn view of the foregoing, 1t is recommended that:

a. The Ad Hoc Sub-Comnittee on information proceseing under-
take a study of the various existing grid coding system and select for
comuon adoption and use, one vhich lends itself to machine data .
handling purpores. ’

b. Unlers a batter system is found, through AHIP study, 1t -
is recommanded that the Ceo~Ref gystem be asdopted by the Intellirence
Community for the purposes enumarated above.

/ .
\;/) 3 -".A..,./ s -
‘ég it (’.A,} IR
2 Incls HOWARD D. KENZIE : ./
1. Desc of GEOREF Crid Colonel, USAF
Sys ag Applied to Air Force Member
Intell Ref Coding
2. Same ag Incl 1 {
(Practice Problems)
CONFIDENTIAL ‘
.:'x
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
TO INTELLIGENCE REFERENCE CODING
The World GEOgraphic REFerence Syetem (GEOREF) is an area reference
device which embodies a number of unique advantages for the geographle
classification of intelligence data. ‘
Based upon a graticule of meridians of longitude and parallels of

latitude, with a point of origin at the South Pole and the 180th meridian,

GEOREF divides the entire earth's surface into 288 fifteen degree quadrangles.

These fifteen degree quadrangles are designated by two lettere. The first
letter of the designatioﬁ, "A" through "Z" (omltting "I" and "O") reflecte
distance (in i;ifteen degree increments) to the "Right" (or East) from the
point of origin. Similarly the second letter designator, "A" through "M"
(omitting "I") indicates distance "Up" (or North) from the origin. Thus,
Waghington, D.C. with approximate geographic coordinates of 38° N. and

T1° w. (of Greznwich) would fall within the "GJ" fifteenth degree GEOREF
quadrangle.

BEach of the 288 fifteen degree quandrangles thus formed and designated
area, in turn, subdivided into 225 one degree quadrangles. With the south-
west corner each fifteen degree quadrangle constituting an origin, the
one degree quadrangles are designated by two additional letters. The
first letter, "A" through "Q" (less "I" and "0") reflects the distance
(in one degree increments) to the "Right" (East) from the point of origin.
The .second such letter, "A" through "Q" (less "I" and "0") indicates
distance "Up" (North) from the origin. Washington (38° y. & 77° W.) may

now -be descrilbed as GJIJNJ. - -

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9
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By systematlc aseignment of four 1iteral descriptors, the specific
and unique identity of the (64 ,800) GEOREF one degree quadrangles covering
the earth's surface ié thus egtablished. BY the addition of numericgl
charécters repreaenting the 60 minutes contained in each degree and their
decimal practional paris it is readily possible to continue the gystematic
resubdivision as8 far &8 desired. Thug, (ficticiously) a quadrangle

containing only the Eaghington Monument might pecome GJINJ 52645371 (or a

quadrangle 1/100th of one minute, 1/100th of @ pautical mile or approximately

60 £t. 7 in. On each slde).

gowever, ACIC experience in the geographlc area retrievél of intelli-
gence data has projected the degireability of a recovery capability dowﬁ |
to the ten minute quadr_angle. In the case of Washington {GINg ), by adding
two diglits, the ten minute quadrangle into which moet of the pistrict of
Colombia and Arlington County £alls, is established - GINJ 55. The £iret
digit represents the distence, in ten minuta jncrements, from the gouthwest
of GJNJ in the nRight" (Bast) direction while the gecond number reflects
the "Up" (North) gistance. The ten minute GEOREF description of Seoul
pecones SJGH 53 murough the use of gix descriptors, GEOREF has the’
capability of gpecifically jdentifying any one of the 2,332,800 ten Minute
quadranslee jnvolved in world coverage.

Several characteristice of GEOREF as 1t appliee tO intelligence data
retrieval, ghould be noted. NoO ambiquity exists within the system. The
designators egtablished for any GEOREF quadrangle, however, large oOF small,
apply %o that quadrangle only. Such is not the case with geographic

coordinates, gince direction descriptors are required to avold a four-vway

et !
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ambiquity if only the numerical veluee are given. From the GEOREF world

a subdivision down tc the smallest quadrangle, GECREF followe the "Read-
Right-Up" pattern which characterizes military grid systems. Witk GEOREF
designators, the limits of the area referenced are explicit in the
expression - WJ 1imite the reference to a 15° quadrangle, GJINJ designates
a 1° quadrangle while GJNJ 55 éelimits a 10 minute gquadrangle. With
GEOREF's "box-within-box" concept of succeesive subdivision, the retrieval
of information on ereas of varylng size is eimplified. Use in conjunction
with officially accepted coordinates published in NIS Gazetteers, the GEOREF
10 fininute quadrangle recovery imparts the ability to effect "urban ax:ea"
retrieval in most caees - without having to "aort on" the town name.

Since GEOREF designators are determined as linear functions of the
latitude and longitude parameters, it has been feasible to develope at
least two rélatively gimple conversion devices. Both of these converters
may be operated by unskilled personnel after only a few minutes training.

One line of Minicard code will accomodate the six deescriptore required
for GEOREF 10-minute coding, which is considered adequate for moet intelli-

gence reference purposes.

NOTE:

Deglgnators Quadrangle Nautical Milea Statute Miles Feet
GJ 15 degree 900 : 1036.44 |
GJNJ 1 degree 60 69.096

GINJ 55 10 minute 6 6.9096 36,481
GJINJ 5253 1 minute 1 1.1516 6080.2

e
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NOTE: (Cont'd) | .
Designators Quadrangle Nautical Miles statute Miles .
608.02
0 minute 1/10
GINT 526537 1/1 . o
GJNJ 52645371  1/100 minute 1/1007% -
GJNJ 5264353716 1/1000 minute 1,/1000
4
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MARK II
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED
TO0 INTELLIGENCE REFERENCE CODING
(Practice Problems)

1. Given: Geographic cocrdinatee 32°00'S - 72000' E.

2. To convert to GEOREF designators:

8.

b.

Set pointer arrow on dot to right of T72°,

Read 15° and 1° designators from windows labelled "East
longitude" (i.e., "s" and "N").

Note designators on scratch pad, leawing space between the
two S Ne.

Set pointer arrow on dot to right of 31°, The given

longitude of 32°00's, is considered as 31°60'S, in accordance

with the note in lower right corner of the convertér.

Read 15° and 1° gesignators from windows labelled "South
latitude (i.e., "D" and "P").

Combine the valueé obtained in e '(above) with those in ¢
(above) to form the alphabetical portion of the GEOREF
reading, "SDNP".

Apply the 00' of East longltude directly without conversion.
Convert the 60' of South latitude on the minute conversion

gcale, obtaining the value "00" (GEOREF minutes).

3. The complete GEOREF reading is SDNP000O.

Approved For Release 2002/08/21 : CIA-RDP82T00271R000100060017-9
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MARK II
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1. Given: Geographié coordinates, 28°53'N - 113036'w.

2. To convert to GEOREF designators:

8.

b.

g

h.

Set pointer arrow on dot to right of 1l3°.

Read 15° and 1° designators from "uindows® labelled "West

Longitude" (i.e., "E" and "G").

Note designators on scratch pad leaving space between
E G.

Set pointer arrow on dot to right of 28°,

Read 15° and 1° designators from windows labelled "Nor

1atitude" (i.e., "H" and "P").

the two:

th

Combine the values obtained in e (above) with those in ¢

(above) to form the alphabetical portion of the GEOREF
reading: “EHGP".

t
Convert the 36 of West longitude on the minute conver

scale, obtained the value "24" (GEOREF minutes).

sion

Apply the O7' of North 1atitude directly, without conversion

3. The complete GECREF reading is EHGP240T

St 2.
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MARK 1T

1. Given: Geographic coordinstes 50%81y - 03°%54E.

2. To convert to GEOREF designators:

8.

b.

g

Set pointer arrow on dot to riéht of 8°,

Read 15° and 1° designatore through windows labelled "Rast
Longitude" (i.e., "N" and "J").

Note designators on scratch vad, leaving gpace between the
two: N J.

Set pointer arrow on dot to right 50°.

Read 15° ang 1° designators through windows labelled "North
Latitude" (1.e., "K" and "p"),

Combine the values obtaineg ine (above) with those in e
(above) to form the alphabetical portion of the GEOREF
reading NKJF.

Add minute values directly (no conversions required) in proper
Sequence, longitude first, to obtain the complete GEOREF

expression.

3. The complete GEOREF reading is NKJF5428.

il o
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DESCRIPTION OF THE GEO-REF GRID SYSTEM AS APPLIED

T0 INTELLIGENCE REFERENCE CODING
(Practice Problems)

Given: Geographic Coordinates: 77°02'w - 3893'y.

To

- f.

(zero Milestore, Washington, D.C.)

convert to GEOREF designators:

Set hairline of rider at “"7T7" on scale B-l.

Adjust sliding ecalee until "38", on scale C-1 is in
coincide with the hairline.

Read downward under hairline on all four scales

(-1, ¢-1, B-2, C-2) for the alphabetical GEOREF
designators ;GJNJ".

Convert the 02' in West longitude reading on scale "E",
obtaining "58" as the GEOREF minute value.

Apply the North latitude minute value "53" directly.
Adding the pumericel minute valuee to the alphabetical

designators, the complete GEOREF reading is GJNJ 5853.

et o2 .
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MARK III

l.

2.

Glven: Geographic Coordinates 72%8'p - 4843y,
To convert to GEOREF designators:
8. Set hairline at "72" on scale A-L,
b. Adjust eliding scales until "48" on scale C-1 1is in
coincidence with hairline.
¢. Read downward under hairline on all four scales (A-1,
C-1, A~2 and C-2) for the alphabetical GEOREF
designstors "SKND".
4. Add the minute values directly, longitude first, and
determine the complete reading to be' SKND 2834".

At o2
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1. given: Geographic Coordinates: 529,81y, - 03°258.

5, To convert to GEOREF designators:

8.

b

Set hairline at ngo" on scale B-l.

Adjust sliding scales until "3" on scale D-1 is under
hairline

Read downward under hairline (-1, D-1, B-2, end D-2)
to obtain GEOREF designators in proper gequence .
convert 48 minutes, and 25 minutes on scale "E" to
obtain 12 and 35 GEOREF minutes, respectively.

Adding theee numerical values to the alphabetical

‘reference, the complete GEOREF reading l1e determined

to be JFEM 1235.
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